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Summary 
This paper examines the relationship between contractors' claims for direct loss and/or 
expense due to delay and disruption on a construction project and the type of 
documentation and records relating to the claims in question.   It does this by firstly, 
determining the relative importance of documents and records that may be used to 
substantiate a claim; secondly, collecting data on amounts of claims submitted and 
awarded together with the available supporting documentation on a variety of 
construction projects; and thirdly, carrying out a statistical analysis of this data to 
examine the extent to which supporting documentation may affect the outcome of a 
claim. 
 
The analysis of 11 claims shows that only the records of the programme and drawings 
contribute significantly to the level of claims recovery. 
 
Keywords: Claims, documentation, statistical analysis 
 
 
INTRODUCTION 
 
It has been said that the three most essential items to successful claims negotiations are 
good records, good records and good records (Knowles, 1989).  The terms and conditions 
of most standard forms of contract, in conjunction with current practices and procedures 
in procurement and tendering, provide ample scope for contractors to pursue claims for 
direct loss and/or expense on many construction projects due to delay and disruption of 
the work.  It is usual for a contractor who expects to be properly reimbursed for the costs 
of delay and disruption to provide sufficient information in support of his claim.  Indeed, 
standard forms of contract usually impose this as an obligation upon the contractor. 
 
It is therefore a common expectation that the 'success' of a contractor's claim will depend 
to a large extent upon the accuracy and sufficiency of the supporting documentation that 
he is able to provide.  Such information is not always readily available unless adequate 
records are kept as construction work is executed.  Thus it is expected that the 
maintenance of adequate records will be a major pre-requisite to the compilation of a 
successful claim.  This paper examines the extent to which the maintenance of accurate 
and sufficient records may affect the outcome of contractors' claims via a sample of 11 
documented claims.  An analysis is described in which it is shown that the records of only 
the programme and drawings contribute significantly to the level of claims recovery. 
 
 
METHODOLOGY 
 
In order to carry out this enquiry, a four stage methodology was adopted: 
 
*Compilation of a comprehensive list of documents and records that may be considered 
as likely to be supportive in compiling a claim. 
 
*Soliciting of expert opinion as to the relative importance of each of these types of 
document in compiling and considering a claim. 
 
*Collection of claims data from a variety of construction projects. 
 
*Statistical analysis of the data collected. 
 
 
List of documents and records 
 
The following documents, in no particular order of importance, were considered as likely 
to be 'supportive' in compiling a claim on a typical construction project. 
 
A. Architects instructions.  All instructions and directives issued in writing by the 
architect (or equivalent) in accordance with the requirements of the usual standard forms 
of contract. 
 
B. Site diary/weather report.  A chronological record of the weather patterns for the 
duration of the contract period. 
 
C. Original programme.  The programme of work as originally planned and 
submitted by the contractor. 
 
D. Updated programme.  The programme of work revised and updated by the 
contractor due to changes requested by the employer and/or design team as work 
proceeds. 
 
E. Minutes of meetings.  Properly recorded minutes of both regular site progress 
meetings and occasional meetings of import between members of the design and 
construction team. 
 
F. List of invoices and payment.  Records of invoices received and payments made 
to subcontractors and suppliers for work carried out and goods or materials supplied for 
the project. 
 
G. Daily labour allocation sheets.  Records of the allocation of labour to all sections 
of the work on a daily basis. 
 
H. Letters etc.  Letters, facsimiles and other evidence in writing of exchanges 
between members of the design and construction team. 
 
I. Site instructions.  Records of all instructions delivered by the architect (or 
equivalent) to members of the construction team on site. 
 
J. Contract drawings.  A complete record of all drawings upon which the contract is 
based, in order to provide a basis against which subsequent changes can be measured. 
 
K. Updated and new drawings.  A complete record of all new and revised drawings 
issued after the contract drawings, in order to ascertain the level of possible variation to 
the work. 
 
L. Plant records.  Records of the hire and use of all plant on a project. 
 
M. Material schedules.  Records of the amount and time of incorporation into a 
project of all necessary materials. 
 
N. Build up of tender.  A breakdown of the contractors tender and unit rates into 
labour, plant, materials, profit, overheads, etc. 
 
O. Scaffolding records.  Records of the hire and use of all scaffolding on a project. 
 
P. Authorised daywork.  A complete record of all daywork sheets compiled by the 
contractor and duly authorised by the architect (or equivalent). 
 
Q. Subcontractor and supplier correspondence.  All correspondence between 
subcontractors and suppliers and the main contractor and members of the design team. 
 
 
Assessing the relative importance of documents and records 
 
It was considered that the documents in the list above will not be equally weighted in 
terms of their importance in claims documentation.  In order to establish their relative 
importance, the first stage of data collection comprised a simple questionnaire soliciting 
expert opinion as to whether each type of document (record type) was generally 
considered to be either Essential, Important, Helpful or Supportive when compiling or 
considering a claim.  40 questionnaires were distributed to a random selection of 
contractors, private practice quantity surveyors and architects, and 32 replies (80%) were 
received.  The responses were collated to give the results provided in Table 1. 
 
The analysis of this data is covered below.  Many of the respondents indicated that the 
relative importance ascribed to the various record types may vary depending on the 
nature of the claim and the type of contract.  However, such differentiation was 
considered to be beyond the scope of this initial study, requiring a much larger sample of 
claims data. 
 
 
 Table 1: Results of questionnaire survey 
   Record type Essential Important Helpful Supportive Total Rating 
A. Architects instructions 27 3 2 0 605 
B. Site diary 12 5 7 8 425 
C. Original programme 29 0 3 0 610 
D. Updated programme 20 7 5 0 555 
E. Minutes of meetings 3 17 12 0 435 
F. List of invoices 7 5 12 8 375 
G. Labour allocation 
   sheets 
3 7 7 15 310 
H. Letters etc. 5 15 10 2 435 
I. Site instructions 17 12 2 1 545 
J. Contract drawings 22 5 2 3 550 
K. Updated drawings 17 10 5 0 540 
L. Plant records 0 2 5 25 205 
M. Material schedules 2 5 5 20 265 
N. Build-up of tender 17 5 7 3 500 
O. Scaffolding records 0 7 2 23 240 
P. Authorised dayworks 10 15 7 0 495 
Q. Sub/supp correspondence 0 5 15 12 285 
 
 
 
 
 Table 2: Contract Sum / amount claimed / amount awarded 
Claim Source Contract Sum 
(£) 
Amount 
Claimed (£) 
Amount 
Awarded (£) 
% Awarded 
1 Contractor (Wolverhampton) 499456 245400 168000 68.46 
2 Contractor (Wolverhampton) 330000 17011 6400 37.62 
3 Contractor (Wolverhampton) 200000 15330 6000 39.14 
4 Contractor (Birmingham) 206547 64893 40200 61.95 
5 Contractor (Birmingham) 334000 55338 27000 48.79 
6 Subcontractor (West Midlands) 904980 913120 500000 54.76 
7 Subcontractor (Birmingham) 152303 33830 14560 43.04 
8 Contractor (Wolverhampton) 563414 96829 51200 52.88 
9 PQS (Birmingham) 304536 45634 29500 64.64 
10 Contractor (Gloucester) 528570 36846 17300 46.95 
11 PQS (Birmingham) 414586 166964 85300 51.09 
 
 
 Table 3: Documents/records available 
                   Claim  1 2 3 4 5 6 7 8 9 10 11 
A. Architects instructions x x x x x x x x x x x 
B. Site diary      x   x   
C. Original programme x   x  x   x  x 
D. Updated programme x   x  x   x  x 
E. Minutes of meetings   x  x  x x  x  
F. List of invoices x  x      x x  
G. Labour allocation 
   sheets 
x         x x 
H. Letters etc. x   x x x x x x x x 
I. Site instructions x x x x x x x x   x 
J. Contract drawings x   x x    x   
K. Updated drawings x   x x    x   
L. Plant records   x   x x  x x  
M. Material schedules            
N. Build-up of tender x x x     x    
O. Scaffolding records  x          
P. Authorised dayworks   x     x  x  
Q. Sub/supp correspondence  x   x    x  x 
Collection of data on claims from construction projects 
 
Data concerning claims is of a commercially sensitive nature and is extremely difficult to 
obtain for contractors.  Nevertheless, data was acquired from personal contacts of the 
authors on claims from fifteen construction projects.  The data included the contract sum, 
the original amount of claim, the amount of award and the available supporting 
documents and records.  However, for three of these projects no information relating to 
records was available and for one further project the amount of claim awarded was 
unavailable.  The remaining eleven projects were used in the analysis, there being one 
claim for each contract.  The contract sums, amounts claimed and amounts awarded for 
these eleven claims are summarised in Table 2 and the record types available for each 
claim are indicated by a 'x' in Table 3. 
 
 
STATISTICAL ANALYSIS 
 
The first analysis of these data was to calculate a 'total rating' for each of the A to Q 
record types by the weighted number of responses from the questionnaire in the 
'essential', 'important', 'helpful' and 'supportive' categories.  Arbitrary weightings of 20 
points were assigned for 'essential', 15 points for 'important', 10 points for 'helpful' and 5 
points for 'supportive'.  These 'ratings' were then summed over the record types used for 
each of the 11 claims to give a 'total weighting points' for each claim.  For example, 
record type A was rated at 27(20)+3(15)+2(10)+0(5)=605 points.  Similarly record type 
C was rated at 29(20)+0(15)+3(10)+0(5)=610 points.  The 'total rating' thus calculated for 
each record type is shown in Table 1.  So for claim 1 the total weighting points were 
605+610+...=5025.  These total weighting points were then plotted against the percentage 
of the claim awarded and a trend line fitted (Figure 1) resulting in a regression equation 
of y = 16.32 + 0.0105x, where x represents the total weighting points for the claim and y 
represents the percentage claim awarded.  The r2 (coefficient of determination) is 0.812 
indicating a very good model fit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The next step in the analysis was to vary the 20:15:10:5 weighting scheme to see if the r2, 
and thus the accuracy of the model, could be increased.  Using a Newton-Raphson 
method of least descent, the optimal weightings were found to be in the proportions 
1:0.77:-0.17:0.08 giving an maximal r2 of 0.851.  The occurance of the negative value for 
the 'helpful' weighting indicates a possible spurious result, and both the 'helpful' and 
'supportive' weights were therefore dropped from the model.  To simplify matters even 
further, the 'essential' and 'important' values were given an equal weighting.  This 
produced an r2 of 0.845.  Adopting this revised model implies that the 'total rating' is just 
simply the number of 'essential' and 'important' votes added together.  The record type 
weightings are shown in Table 4. 
 
 
 Table 4: Revised record type weightings 
-----------------------------------------------------------
- 
Rank     Record type Essential Important Total 
    Rating 
-----------------------------------------------------------
- 
  1 A. Architects instruction    27     3   30 
  2 C. Original program    29     0   29 
  3 I. Site instructions    17    12   29 
  4 J. Contract drawings    22     5   27 
  5 D. Updated program    20     7   27 
  6 K. Updated drawings    17    10   27 
  7 P. Authorised dayworks    10    15   25 
  8 N. Build up tender    17     5   22 
  9 H. Letters etc     5    15   20 
 10 E. Minutes of meetings     3    17   20 
 11 B. Site diary    12     5   17 
 12 F. List of invoices     7     5   12 
 13 G. Lab allocation sheets     3     7   10 
 14 M. Material schedules     2     5   7 
 15 O. Scaffolding records     0     7   7 
 16 Q. Subs & Sup corresp     0     5   5 
 17 L. Plant records     0     2   2 
-----------------------------------------------------------
- 
 
With an r2 of 0.845, this is by no means a bad model.  The question arises however 
whether it can be improved even further.  Having got this far, further improvements 
would seem to be achievable only by tinkering with the 'ratings' in the right hand column. 
 The obvious way to do this is to multiply the ratings for each record type by some 
suitable value - another regression problem.  There is a big difficulty with this however in 
that there are far too many variables (17 record types) relative to the number of cases 
available (11 claims).  Ideally the number of variables ought to exceed the number of 
cases by 3 or 4 times, ie., only 3 or 4 record types should be used instead of 17! 
 
In looking at ways of reducing the number of record types, a few things are immediately 
apparent from Table 3.  Record type A is used on all 11 claims and record type M on 
none of the claims.  These can therefore be omitted from the regression equation as they 
cannot provide any special contribution or discriminatory power in predicting the 
percentage awarded.  Record type K can also be left out as it occurs with exactly the 
same claims as record type J.  The same applies to record type D which occurs with the 
same claims as record type C.  This leaves a reduced list of 13 record types as shown in 
Table 5. 
 
 
 Table 5: Reduced variable list 
-----------------------------------------------------------
- 
Rank    Record type Essential Important Total 
    Rating 
-----------------------------------------------------------
- 
  1 C&D. Program    29     0  29 
  2 I. Site instructions    17    12  29 
  3 J&K. Drawings    22     5  27 
  4 P. Authorised dayworks    10    15  25 
  5 N. Build up tender    17     5  22 
  6 H. Letters etc     5    15  20 
  7 E. Minutes of meetings     3    17  20 
  8 B. Site diary    12     5  17 
  9 F. List of invoices     7     5  12 
 10 G. Lab allocation sheets     3     7  10 
 11 O. Scaffolding records     0     7   7 
 12 Q. Subs & Sup corresp     0     5   5 
 13 L. Plant records     0     2   2 
-----------------------------------------------------------
- 
 
 
 Table 6: Results of jackknife regression 
-----------------------------------------------------------
- 
Variable     Step 
   1   2   3   4    5    6 
-----------------------------------------------------------
- 
 
1 .0753   -   -   - (  -  ) (.1047) 
2 .1295 .0752 .0612 .0507 (  -  ) (.0536) 
3 .0874 .0604   -   - (  -  ) (.0884) 
4 .1128 .0820 .0579 .0553 (.0609) (  -  ) 
5 .1270 .0868 .0676 .0598 (.0561) (  -  ) 
6 .0865 .0642 .0585 .0552 (.0589) (  -  ) 
7 .1038 .0890 .0588 .0566 (.0524) (  -  ) 
8 .1112 .0889 .0641 .0641 (.0576) (  -  ) 
9 .1251 .0802 .0641 .0620 (.0707) (  -  ) 
10 .1229 .0868 .0656 .0552 (.0718) (  -  ) 
11 .0998 .0702 .0588 .0566 (.0524) (  -  ) 
12 .1240 .0835 .0536   - (  -  ) (.0612) 
13 .1214 .0826 .0693 .0757 (.0717) (  -  ) 
Claim  
value .2468 .1200 .1095 .0934 (.1251) (  -  ) 
-----------------------------------------------------------
- 
At this point it was decided to do a cross-validation regression.  This gives a meaningful 
measure of the forecasting ability of the model and also usually enables the number of 
variables to be reduced.  This was done by a forward stepwise method entering one 
record type at a time into the equation depending on the standard deviation of the deleted 
residual.  The claim value was added to the list of record types in case there was some 
kind of 'size' effect involved (eg bigger claims being more successful).  The results of this 
are given in Table 6 where the variables (record types) are numbered according to their 
ranking in Table 5. 
 
Each step gives the deleted residual standard deviation.  The lowest of these is retained 
for the next step.  Thus variable 1 was entered as a result of step 1, variable 3 as a result 
of step 2, variable 12 as a result of step 3, and variable 2 as a result of step 4.  Step 5 
shows no drop in standard deviation if any more variables are added and step 6 shows no 
drop in standard deviation if any of variables 1, 2, 3 or 12 are left out.  By this method 
then, the final equation should contain variables 1, 2, 3 and 12 - a happy result as no more 
than 4 record types were wanted in the equation as noted above. 
 
A standard regression was then performed with these 4 variables, producing the equation 
 
 y = .478 + .114x1 - .035x2 + .099x3 - .052x12 
 
where x1, x2, x3 and x12 represent variables 1, 2, 3 and 12 (corresponding to record types 
C&D, I, J&K and Q) respectively.  This model has an r2 of 0.875 - an improvement on 
the previous attempts.  The standard deviation of the deleted residuals of 0.0507 indicates 
that the model can predict to about ±10 points, ie a forecast of 60% recovery on a claim 
will mean the actual result is expected to be between 50 and 70 percent in 19 cases out of 
20. 
 
Another point of interest is that only record types C&D (program) and J&K (drawings) 
improve the recovery rate (by 11% and 9% respectively).  Record type I (site 
instructions) and Q (subcontractors and suppliers correspondence) actually have a 
detrimental effect, losing 3.5% and 5% respectively.  As all the other record types do not 
contribute to the model's accuracy, they can be ignored. 
 
It might be argued therefore that only the program and drawings are needed in making a 
claim and this will give an expected recovery rate of (.478 + .114 + .099)x100% = 69.1%, 
the actual recovery rate being almost certainly between 60% and 80%. 
 
 
CONCLUSIONS 
 
A range of record types were identified and subjected to expert opinion as to their likely 
influence on the outcome of a claim for direct loss and/or expense.  The analysis of 11 
claims from a variety of construction projects shows that only the records of the 
programme and drawings contribute significantly to the level of recovery. 
 
The number of suitable claims available for analysis was low, especially as 17 record 
types were under consideration.  A cross-validation regression exercise allowed the 
number of record types under consideration to be reduced to 4, 2 of which had a 
detrimental effect on claims recovery and were thus ignored in the final result. 
 
A meaningful measure of the forecasting ability of the model was thus obtained and the 
high r2 value is encouraging enough to suggest the connection between claims recovery 
and documentation is worthy of further study.  However further analysis of a larger data 
sample, which may also allow differentiation between the relative importance of the 
various record types depending upon the nature of the claim and the type of contract, is 
necessary before generalising upon these results. 
 
The results of this study suggest that a contractor may consider maintaining only an 
updated programme of work and a record of the drawings issued to him in order to 
achieve a significant level of recovery on claims. 
 
Further study is needed to verify these findings, but the ramifications for claims 
procedures could be significant.  Implicit in the findings is the recommendation for 
confining the preparation of documents for the submission and negotiation of a claim to 
the drawings and program only.  Frequently associated with claims procedures is the 
'paper mountain' of supporting documentation.  The potential for circumventing such 
excess and simplifying the negotiation process has been identified by this study. 
 
The most likely obstacle to such a scenario being accepted in practice is probably a 
psychological one.  The normal expectation of most parties familiar with claims 
procedures in the construction industry encompasses the proliferation of supporting 
documentation.  To reduce the documents required in support of a claim to drawings and 
programme alone would require a major psychological shift on the part of all concerned.  
Contractors would need to cease being reliant on the idea that the more evidence that is 
provided then the higher is the probability of success of a claim.  Consultants, familiar 
with van loads of documents arriving at their offices, would need to accept the potential 
authenticity of a claim based upon drawings and program alone.  Consultants would also 
need to avoid invoking the provisions of standard forms of contract by which they may 
request a contractor to submit further information in support of a claim application. 
  
The common level of confrontation and mistrust over claims is reflected by the inordinate 
amounts of paper exchanged between the parties concerned.  A reduction in the amount 
of supporting documentation to the level suggested by this study would need to be 
accompanied by more conciliatory attitudes. 
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